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(54) Title: DENTAL ADHESIVE CONTAINER DROPPING SYSTEM 
(57) Abstract 

Dental adhesive container dropping 
system, characterized by the combination 
of: (a) a dental adhesive polymerizable with 
visible light dissolved in acetone or acetic 
acid ethyl ester, (b) a light impermeable bot- 
tle (1) for the dental adhesive, elastically 
deformable for the drop formation, with a 
laminated wall (3) comprising (bl) at least 
one polymer layer (15) impermeable to ace- 
tone or acetic acid ethyl ester, and (b2) at 
least one light impermeable, elastically de- 
formable polymer layer (13); (b3) a com- 
patibilizer guaranteeing the laminate struc- 
ture and which can be formed as at least 
one intermediate layer (17) or which can 
be admixed to the elastically deformable 
polymer layer (13); (c) a light impermeable 
and evaporation-proof sealable dropper in- 
sert (20) of light impermeable plastic ma- 
terial with a dropper conduit (50) enlarging 
from the inner to the outer part; whereby 
(cl) the diameter at the inlet end corre- 
sponds to the desired drop size and (c2) the 
diameter at the discharge end is within the 
range of from 0.1 to 0.25 mm. 
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DENTAL ADHESIVE CONTAINER DROPPING SYSTEIM 

The invention relates to a system of a polymerizable dental adhesive, a 
bottle and a dropper. 

In a known system of this kind, the dental adhesive is polymerizable with 
visible light and contains acetone as a solvent In order to avoid a loss of 
acetone, a light impermeable glass battle had to be used as a container. 
However, this requires the use of a .gravitation dropper with a ventilation hole. 
As a consequence, the dropping frequency is very high and cannot be controlled 
because of the low viscosity of acetone used as a solvent After the application of 
the first desired drop, the user has to turn around the bottle very quickly, before 
the next undesired drop can flow out. In practice, this causes great difficulties. 

Furthermore, it has already been known to use a plastic bottle for a 
dental adhesive on acetone basis as well as a dropper insert with a single 
dropper conduit. There is a considerable loss by acetone diffusion through the 
bottle wall. For a delimitation of this problem to a certain extent, the bottle 
wall must be very thick and/or consist of a material which is slightly more 
diffusion proof and therefore stiffer. Consequently, manual compression of the 
bottle for controlling the drop formation is difficult For this reason, a dropper 
conduit of at least 0.3 mm is provided which has a relatively great lumen. 
However, this has serious disadvantages. Firstly, the liquid runs out under the 
mere affect of gravitation. Secondly, the drop frequency cannot be manually 
controlled. Notably, a second undesired drop can hardly be avoided. Thirdly, 
the dropper conduit having a great lumen causes the problem of an undesired 
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light incidence. Furthermore, a residual amount of dental adhesive in the bottle 
with the great wall thickness can be recognized by the shaking sound only with 
difficulties. 

It is therefore the problem of the invention to provide a dental adhesive 
container dropping system wherein on the one hand the dental adhesive 
polymerizable with visible light may contain acetone as a solvent and wherein 
on the other hand the drop formation is manually controllable, the running out 
of further undesired drops is avoidable, and yet the loss by acetone diffusion is 
avoided to a great extent. 

This problem is solved by the dental adhesive container drop system 
according to Claim 1. Preferred embodiments are indicated in the subclaims. 

In the following, the invention is explained in detail by means of 
Figures. 

Figure 1 shows a cross-section of a bottle with dropper insert of the system 
according to the invention 

Figure 2 shows an enlarged cross-section of the dropper insert according 
to Figure 1; and 

Figure 3 shows a cap for the bottle according to Figure 1. 

Figure 1 shows a bottle 1 with a cylindrical wall 3, a bottom 5, a 
shoulder portion 7 and a neck portion 9 with an outer winding 11. A part of the 
cross-section of the cylindrical wall is enlarged, whereby the laminate structure 
is shown. An outer wall 13 consists of a light impermeable coloured polyolefin 
and is self-supporting and elastic. An inner layer 15 consists of a material 
which is effective as a barrier material against the permeation of acetone vapor. 
The intermediate layer 17 of compatibilizer guarantees a solid adhesion of the 
laminate. The bottom 5 and the shoulder portion 7 have the same structure. 
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Polymers for the outer wall 13 are preferably polyolefines such as 
polyethylene, polypropylene, polybutylene or polycarbonate. Preferred is 
polyethylene having a low density (LDPE) or a polyolefine mixture having a 
content of at least 50% by weight LDPE or a polymer having at least the same 
elasticity. 

Materials for the inner layer 15 are preferably poly amides, poly epoxides, 
polyesters, polyvinyl alcohol or copolymers or mixtures thereof. Amorphous 
polyamides such as 6,6-nylon, 6,9-nylon, 6,10-nylon, 6,12-nylon, 
polycaprolactam are especially suitable as polyamides. Polyglycidylethers of 
aromatic polyols such as bisphenol A or the like or aliphatic polyols such as 1,2- 
ethanediol, 1,2-propanediol, 1,3-propanediol, l,4butanediol, diethylene glycol, 
triethylene glycol are especially suitable as polyepoxides. The molecular weight 
of the polyamides is preferably at. least 5,000. The molecular weight of the 
polyepoxides is at least 2000. 

A polyolefine of the above-mentioned nature with polymerized units with 
carboxylic acid groups, carboxylic acid amide groups or carboxylic acid ester 
groups is especially suitable as an intermediate layer. 

Alternatively, the layer of the above-mentioned nature being effective as 
a barrier material against acetone vapor can also be provided as an intermediate 
layer and can be laminated on both sides with identical layers of a mixture of 
polyolefine and the compatibilizer of the above-mentioned nature. 

Preferably, the bottle has an inner volume of from 3 to 1 0 ml, 
preferably from 5 to 9 ml. The average wall thickness in the cylindrical portion 
is preferably from 0.3 to 1,5 mm, specifically from 0.5 to 1 mm and notably 
from 0.7 to 1 mm. 
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A one-piece dropper insert 20 of light impermeable polypropylene is 
inserted into the neck portion 9 of the bottle 1. This dropper insert comprises an 
insert body 22 with a convex outer surface 24 and an inner surface 26 conically 
enlarging to the bottom. The insert body is completely inserted into the neck 
portion 9 of the bottle 1 - With the arcuate outer surface 24 it snaps into a 
correspondingly concave-shaped arcuate inner surface of the neck portion 9 of 
the bottle 1. Hereby, an increased density against acetone vapor is obtained. A 
radial flange 28 follows the body 24 at the upper part. Said flange 28 is 
positioned with a lower surface 30 on the upper rim of the neck portion 9 of the 
bottle 1 . An upper surface 32 of the flange is effective as a closing surface for a 
below-described stopper. At the upper part, a flange 28 is followed by a nozzle 
body 34 which has a cylindrical lower outer surface 36 and an upper surface 38 
which is truncated-cone-shaped. An inner cylindrical surface 40 extends up to 
the conical portion. A further truncated-cone-shaped portion 42 extends in the 
inner part of the nozzle body downwards. The nozzle body 34 has an upper 
border by a laminated surface 44, and the portion 42 has a lower border by a 
laminated surface 46. A dropper conduit 50 extends from the laminated surface 
44 to the laminated surface 46. The dropper conduit 50 has an upper cylindrical 
portion 52 and a lower portion 54 conically enlarging from the bottom to the 
top. The length C of the dropper conduit 50 is preferably 3 to 1 8 mm, notably 
from 4 to 10 mm and especially from 5 to 8 mm. The diameter B at the 
discharge end of the dropper conduit 50 is preferably 0.8 to 2.5 mm, notably 
1.0 to 2.0 mm and especially 1.2 to 1.6 mm. It determines the desired size of 
the drops formed. The smallest diameter A of the inlet end of the dropper 
conduit 50 is 0.1 to 0.25 mm, preferably 0.1 to 0.15 mm and especially 0.12 to 
0.14 mm. It determines the passage rate of the dental adhesive. 
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A cap 60 cross-sectionally shown in Figure 3 of black polypropylene 
shows an inner winding 62. An inner projection 64 with an upper cylindrical 
portion 66 and a lower conical portion 68 engages in a sealing manner into 
dropper conduit 50. Further, a torus 70 is provided, which interacts in a sealing 
manner with the upper surface 32 of the flange 28. 
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Claims: 

1 Dental adhesive container dropping system, characterized by the 
combination of 

(a) a dental adhesive polymerizable with visible light dissolved 
in acetone or acetic acid ethyl ester, 

(b) a light impermeable botde (1) for the dental adhesive, 
elastically deformable for the drop formation, with a 
laminated wall (3) comprising (bl) at least one polymer 
layer (15) impermeable to acetone or acetic acid ethyl ester, 
and 

(b2) at least one light impermeable, elastically deformable 
polymer layer (13), 

(b3) a compatibilizer guaranteeing the laminate structure and 
which can be formed as at least one intermediate layer (17) 
or which can be admixed to the elastically deformable 
polymer layer (13), 

(c) a light impermeable and evaporation-proof sealable 

dropper insert (20) of light impermeable plastic material 
with a dropper conduit (50) enlarging from the inner to the 
outer part, whereby 

(cl) the diameter at the inlet end corresponds to the desired drop 
size and 

(c2) the diameter at the discharge end is within the range of 
from 0.1 to 0.25 MM. 

2. Dental adhesive container dropping system according to Claim 1, 
characterized in that the bottle has an inner volume of from 3 to 10 ml. 

3, Dental adhesive container dropping system according to one of 
Claims 1 or 2, characterized in that the botde (1) has a wall thickness of 
from 0.3 to 1.5 mm. 
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4. Dental adhesive container dropping system according to one of 
Claims 1 to 3, characterized in that the dropper insert (20) comprises a 
dropper conduit (50) having a diameter at the discharge end of from 0.8 
to 2.5 mm. 

5. Dental adhesive container dropping system according to one of Claims 1 
to 4, characterized in that the dropper insert (20) comprises a dropper conduit 
(50) having a length of from 3 to 18 mm. 

6. Dental adhesive container dropping system according to one of Claims 1 
to 5, characterized in that the dropper insert (20) is inserted into the neck 
portion (9) of the bottle (1) with a barrel-shaped arcuate insert body (22). 

7. Dental adhesive container dropping system according to one of Claims 1 
to 6, characterized in that the dropper insert (20) has a dropper conduit (50) 
with dimensions that, when the bottle has been turned around and the bottom 
has been removed, the drop frequency under the influence of gravitation at 
ambient temperature is 3-50 drops per minute, preferably 5 to 20 drops per 
minute. 

8. Dental adhesive container dropping system according to one of Claims 1 
to 7, characterized in that the bottle (1) can be sealed with a screw cap (60) 
which engages the discharge end of the dropper conduit (50) with a pin-shaped 
inner projection (64). 

9. Dental adhesive container dropping system according to one of Claims 1 
to 8, characterized in that the bottle (1) can be sealed with a screw cap (60) 
which lies with a torus (70) on a flange surface (32) of the dropper insert. 
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10. Dental adhesive container dropping system according to one of Claims 1 
to 8, characterized in that the bottle (1) has an approximately cylindrical shape. 
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